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Abstract: Problem to be solved: To suppress fluctuation of a power system 
over a wide operational conditions. 
Solution: Based on an effective fluctuation in the power of a 
synchronous machine, a stabilization unit 15 forms an auxiliary 
signal which is then delivered to an AVR 8 and an exciter 7 in order 
to control the output of the synchronous machine thus suppressing 
fluctuation of a power system. The stabilization unit 15 determines 
an estimated value of an auxiliary signal outputted one moment of 
time before using a current fluctuation of power, fluctuation of power 
and auxiliary signal one moment of time before and a plurality of 
weighting coefficients. The weighting coefficients are corrected to 
decrease the square of difference between the auxiliary signal one 
moment of time before and an achieved value thus determining a 
desired fluctuation of power one moment of time before. Finally, a 
current auxiliary signal is outputted using the desired value thus 
determined, a current fluctuation of power, a fluctuation of power 
one moment of time before, an auxiliary signal and weighting 
coefficients. 
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KJ^T»ft-f SrJIMU -LtftfUftll-JfcAVR. H 
a^fc4*T|S|Sltt*>iMj - 1 J: 91* 

l"»jj^««WW^tf»IIHHS^i:, fflfoo** 

*», i «jmic as* ufcmw8-fwia«B t 

f A. 

[«« 3 ] |fPM^1g*2£ft£gC2c5gtt§£SC J: 
oT*Mftflm»J*U CLOffiBMifSrAVR. B8B 

j^fr^)«»fKjS5fbRiflii»fi#i: . Mfc*)**«$c 
*>. i «waj caia Lfc«ft«^«E«tti: mate* 

wmmtb . i ^^fflo^ras^swtaifliiwi 

flJfflyx-fA. 



[ftl ] E=-AP/s 
s ; 7r5^£7)?1^ 

tt*5SfliOI»a«A P d £&5C2 
[»2] APd=Gd ( 2 E/ A t — A Pk ) 
G d ; fflJ£3M y 

At ; -y-yry y^ia 
S^«*&&?>££<(:&iJffly*TA. 

3tfWt«SfcA Pk. l ftdUHftoffiraM^MA 

Pk-l , APk-n (nteffigOfC) Sr-fryTA'*- 
/^tSiitC. 1 i»jftaafcllJ* LfcHKHl^Ufc- 

1 , Uk-2 . ■», Uk-m (mt±ffiltt)S) £-fy7%-* 

[n*B7 ] Huie«-^istae5s{i. m*&m 1 . w 

2, -. Wi ( i =n+m) Srffii, **0. fJieS^ 
»wi, W2, -, WidHEETKfcir-jTV^T. * j o 
ifyr^*-^ K*S*>4>^)fi-f (clBBfi»fiHR t 

[aw»H8 3 HinEswafi. M2«aajgs*^o 

fl'f-WlAPk , W2APk-l , W3APk-2 . -, W 
nAPk-n+1 . Wn+lAPk-n , Wn+2Uk-2 , -, W 
iUk-m (m.-n(iffiS«HR. i =n+m) SrSfcl^p 

[®3] Vk-l =W1 APk +W2APk-l +W3AP 
k-2 +— +Wn APk-n+l+Wn+lAPk-n +Wn+2Uk 
-2 +-+Wi Uk-m 

•cucasL. m^cajcaiALfciiKrti^i^sHHiuk-i 

t Bufttt5Effi Vk-l <50H 5<oz^ffi J 5 J:dt 
J: 3 1 L fc 1 5r Wft i: "f I 2 4 fcti 4 ISi&O® 

[ 9 ) m&EMzmi . ^^^^ad^e* 

R*»4>0«jRfl:0)5ra*A P d t . f^^lSae5S*> 
^>OfifW2APk , W3APk-l -. WnAPk-n+2 
, Wn+lAPk-n+1 . Wn+2Uk-l , -, W i Uk-m+1 

[fSC4] Uk =WlAPd+W2APk +W3APk-l 
+••• +W n A Pk-n+2+W n+1 A Pk-n+1 +W n +2Uk-l 
+- + Wi Uk-m+1 
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[000 1 J 
[0002] 

[0003] iOWj*«W>SJgfl3W»£/XrAtt, ft 

*(rajima*ttimjii£ ( a p ) fcafcgfjgft«afc 
[ o o o 4 3 @8 1. sawioajaat^s^BWiw^x 

1 0 1 URNM?* 0 . i^BWHS 1 0 1 ^ft**? 

±sees§ 102, is)$tsjt»r$s 103, 

s. 

[0005] 5DHMU 0 1 afflffigttl 0 6 (Cli 
IlffigE 1 0 7*»<oi)B5^EE F*HWftS*tT*J 0 . PI 
ffltSl OlOiBffSEQtctt. AVR1 08tCj:o-C|3| 
KBOSl 0 1 flffifl «fc 5 fcSWEjWf 

EFJi. HE&ffl^ESsl 0 9»t>fti&MEtWttXK. 
1 0 7-CSSttL. *'-5AVR 1 0 8frt>0MttXBfm 

miz± <onmm 1 o 1 w)ijj®?witf-mz% * x 

[0006] RMS 1 0 1 OUJTimEE Ali. ffSfflS! 
ESI 1 HciOtWJSitTiklRSIl 1 2lzmuZti& 

xdiz^xa*). z^amni 1 2f,zti^zmT%& 
mfemEAsttiMzti?>£?iz%r>x^z>. znit® 

§11 1 2<*>ii0jtfffli. AVR1 08*>A**!*ffc:Sa 

[0007] t^ffl^Es 1 1 1 oai^ffi^Ji^im^ 

ftiiiftl 1 3W«JE7Jj«?-£ft*£fi-0>S. RIM 
UJ**a8:«ai-f 4tH9TO58E» 1 14tf>ai7J«mi. 

*swt*«as* 1 1 a^iKaTjjJB^tsgttsnr^ 

5. ffSWfcfctMJSl 1 3ti. M^Efll 1 1 
■FMtmASHkA P Z&&IX SRffJML&SHt A P $• 

[ooo8] «2&«*ttttH 1 1 3«>asa«mi. 



m.1 1 5li. H»l«*SW»J3Efl;A P tSCfltftStt 
<?3»lStW*iJ-r6fcA<J5ffiBI!lfi#US:»«L. .I<7)» 
AWUfcJtRSl 1 2fcEPHirt-*J:3t:*->TV^. 
[ 0 0 0 9 ] H9 K. «**5ita3R8W>££4feWWi'.* 

3eJgfl3@I 1 1 5li. ttffifflff#& 11514:. HHI£ 
Si 1 52 1. Si7J U 5 v 1 1 5 3 k 36»4>flhR3 

[ooio] mmmm 1 1 5 1 a. HJHig&%«ft 

T*»&«MH*ai l 5 2tfi3W*iot:4-5Ti»i.. 
[00 11] 
HS5] 

1+T1S 1+T3S 
1+T2S 1+T4S 

iifc, siivr^xiMf, ti -T4ttfiHan« 
anwjajt. ttm&mmmmax-fr o . ma^ta 

[0012] 1 1 5 2<i. ffiffittHTC&l 1 5 

1 *»<5>oaj*S^t»LTy-f yKpss^tHSLT*^ 

Jli7J 'J 5 y 9 1 1 5 3 \iZ<mth X 0 t,Z%iX^Z>. 
[00 13] tU^S-y^l 1 5 312. +Vpss &±<?) 

tUJlfl^. -Vpss WTOtiJ^fi#*^L^V^9tc 
J: (CAD, HMWi*US:»jftU flngfsl 1 

[00 14] JJfiLfcJr^^flWtk^oT^ifcft. n. 

iummm&t. sj&ftissi 1 5<o<jMMft^a 

115 1. HM^Sl 15 2. tB^US-y^ 1 1 5 3# 
S&ftLT . |3|^S^»m*^bA P SrSfciaWfl^U £ 

Mts. c^aa;fi^u(iitKSi 1 2fctt&$ix 

JttSNSl 1 20iU7JfflH(±, AVR10 8CJ:OIS) 

ssiEjuwfi-f t sixrawaaat 1 o i [z^i^tih . 

ilKSffil 0 7li. AVR 1 0 8 ^OfflBWEMWI 

dnci o. ni out. %jjmn3m£tt>*.i 

[0015] 

wti&zhiz->x\t, mi&mm. mmm. mm 

[0016] L*»L«r*t4>. iS^Wj^ttttlt^Aa 
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?j£&?>£5£fl#Jffll AXIS . VjJWtmNM ar+ 
ttfclflJ 4 4 .1 i #T"# &ofc ^ 3 fcjSW* o fc. 
[ooi7]^;t. *^BJ^IS<j(i. tt&ttlfflttffi 

[00 18] 

afcssrseflasiEic * -> -c«rfi-t «Mt t . ; onus 

[0 0 191 LfctfoT, M*BlE«oaWCIi, € 
A jRK^IM 2: JfPilHJ-f & £<6 tsMMrtMWcflffif 4 S 

[ o o 2 o ] m$M2tm<r>%wx'\*. nese 
tt. i^sKc!B*Lfc*iiiwa#oie«fik«iats 

«£^IE-f 4*!»8i: *«4fcC t £*t$!fc-f 4 t> 

frt'*>4. 

[0021] JEfc. l«*iftiW4fc*>fc. 
J:r>T*illMS**»jSU COWJWI^fcAVR. ifljg 



^mmmt^m^ximAcommimz^fif^m 

[0022] X . flftPS 3 ISHW)*BffClt . « 

aaaa*, «*s«t<o«»s:rp4 6<oc«ka^fitDEE 

tttti&CKJg OS 0S3lM>C4IUXnK£ftMfP^ 

[0023] is*«4 Ea^Bfl-cii. huE^i^is 
-fkt. l^jamr^am^^b^fflKjfi^fcSr-tv 

^) LfcHKrti#OSe««[i: mrlB«««I^Mc0Z*fl*^ 

[0024] m^i 5 EIW>3HHT1i. ffE^M^Ififf 
[0025] 

[|St6] E = -AP/s 
s ; y'TyXOM'SPt 

[0026] 

[R7] APd = Gd (2E/At-APk ) 

g d : m&yj y 
At ; vyyvyf&fffl 

tzz'omit&zotitiztzmitt&itnx'h 

[0027] m^mtiM^wMxu. mavyTju* 
-ywH^stt. m&<?)-&mj]%itb Pk . lHwsja 

fr*5*SW*5Cfl:tt^APk-l . -. APk-n (ntiffi 

aijjL^fflBMi^Uk-l , Uk-2 . -, Uk-m (mJifiE 
S<^@t) Z+ryTiVK-frY-i-hZ.olzLtzZ.bZim 

bt^^cyx'hh. 

[0028] mm7smmmx'ii. mzzmms. 

Sli. fi^SlftWl . W2. -. Wi ( i = n + m) £ 
«4. ^-o. «fEfi*«6»Wi, W2, -. WiAf^iE 
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m~mmwmzfrtfx&iiX'$ &ii iz itzz t $■ 
[0029] mmsffl&<?>WRX'\t. mummi 

14. IJEflHRR^«*»4>we-»W 1 A Pk . W 2 A Pk- 

1 . W3APk-2 . -, WnAPk-n+1 s Wri+lAPk- 
n . Wn+2Uk-2 , -, W i Uk-m (m s n{iff.g.<?) 
», i =n+m) frXlZ 1 4jAflr(CiUA L^WMS^> 
»5£(iVk-l $r»5C8 
[00 30] 

[3&8] Vk-1 =WlAPk +W2APk-l +W3 A P 
k-2 + --t-WnAPk-n+l+Wn+lAPk-n + Wn+2Uk 
-2 +-+Wi Uk-n 

t m%m v k-i on ^ oz^d j a w-t & 4 a cim 

[0031] M*3B9EIW)»STt4, IMB&l^gt 

Pdt. WEtHRRje«*»feoS-*W2APk . W3A 
Pk-1-. WnAPk-n+2 . Wn+lAPk-n+1 , Wn+2 
Uk-1 . WiUk-m+1 fcSrflX&^. -Ift£>tf)<I£g 
K3teS9 
[0032] 

[&9] Uk =WlAPd+W2APk +W3APk-l 
+-+Wn A Pk-n+2+Wn+lA Pk-n+1 +W n+2Uk-l 

+—+Wi Uk-n+1 
frt'U n. mii&M<mX'b 9 , i = n + m£ftg-f 

[0033] 

[ 0 0 3 4 ] 01 1. *89Jfc:ffi*ra3tt«>$£ftffi| 

ffll^rAOHJI^JBlSr^'f. -r^Ufcfcwc, Rlffl 
«l<oaj^«SWi. ±£JE?S2. |«HtSiBBNS3. 

[ 0 0 3 5 ] £ . RUHR 1 OiJK^H 6 (CiiMiSigS 

mmat. AVR8izx->xmmmcotii^mn& 

J: o fcin&WWrtiT v ^6 . £ «>Rtt«tft 
6(c(**&£ixSlllK^EEFt4. ESKfflSBESS 9 
a8^£JftB^17TSaU t*OAVR8frt><7)® 

wxaama*Hz x 9 Rsm 1 

[00 3 6] ISWHMlOdiflttEEAtt. ft&ffl£JEfS 
1 lCiOttasS^TttlMSl 2lzmuZtlZ>£ol,Z% 

->x^h. d<ott««i2ji. aj^mffEAtffi^mji 

KJg«EASi:lt(SLr-?-Offli£*aj*T*6J:9t* 



[0037] tHSfflSES 1 1 oajawFtttfaiiyjft 

iKSl SnMEXJlV&Tlzltr&ZtiX^Z. £tz. PI 

»B«aj*«ee*«iast6it«ffl3e8S»i 4«>aj*JB : F 

14. «tfr®iti3§l 3^SiAMHFfc:ft«SfvO* 
S. fiftTCriftfflSl 3<4. £E»1 l*>£0&aj&GE 

APfcfltaju ii^^m^fkAP^tij^T'^Sctd 

[0038] £<0$J£4l3SB 1 5 (4, SEtfjJjfl L£*8 

Pk**fc» mm&izx^xmL-r&m&hw&mm 

ft 1 flGBgRSMfci: RffiJfc#0 h )\>? ( » h/^ ) £ 
£fcJofcilJ»fi#U£iBgU i<«MMI-tUSifc« 
§11 2lzm&th£o£%^X^&. 1rtth*>. £fcft 
m.1 5«4. ®mtzX->X%!ki-&Wlh}U7bi}ilj 

m^x'hhWtom^v tcDt&nmmmmmjwteT 
j\sT$mt&ztiz£<o. fflgftmzn&itzmmhji' 
? im&rhi i iznm^u ix^h. zuz 

UZBtfLLX^h. 

[0039]*^ mm^vt mmffiiim)j$£tt.A 
wyr>)v??4u^ mtao. 1 cs-o ) x-$m 

(4. (B#^k ) T'£0ff^^<0^bi:ffl8(j(i#U 

t^x^xwAi o<7)ia\<ikmx'Zz>. 

[0040] 

[3S1 0] APk=-alAPk-l-a2APk-2-a3AP 
k-3- a4A PM - a 5A Pk-5- a6A Pk-6+ b 1 Uk-1 
+ b2Uk-2+b3Uk-3+b4Uk-4+b5Uk-5+b6Uk-6 

APk-i : i B^ABgCOl^m^^m^^-ft: ( P u ) 
Uk-i : i B$£bSWP S Sth^] ( p u ) 
CCT\ &5U OOb 1 Uk-1 $rUk-l X'$ktb. Tl£ 
O^3«0«tpt^l>. 
[004 1] 

[»11] APk=-alAPk-l-a2APk-2-a3AP 
k-3- a4APk-4- a5APk-5- a6APk-6+Uk-l+ b 
2/b 1 Uk-2+ b 3/b 1 Uk-3-t- b 4/b 1 Uk-4+ b 5/b 
lUk-5+b6/blUk-6 

*zx\ i m&9txc?>wmj]3cttA pemsM a p d 

[004 2] 

[Sitl 2] Uk=WlAPd+W2APk+W3APk-l+W 
4 A P k-2+ W5A P k-3 + W6 A P k-4 + W7 A P k-5 + W8 
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Uk-H-W9Uk-2+Wl0Uk-3+WHUk-4+W12Uk-5 

Wl= 1 . W2=al, W3=a2. W4=a3. W5=a4. 
W6=a5. W7=a6. W8=-b2/bl. W9=-b3/ 
bl. W10=-b4/bl, Wll = -b5/bl. W12=- 
b6/bl 

**ofi*fl3R (A5^-?Wi . fc£U i = 1 . 2. 
-. 1 2) Sr»ttfc:IWB&Jt|ii4fcAtnapSrttf)t:«E 
IE IT. »ai2tcJ:-3TII86fll^Uk 

[004 3] H2tc, *mnz&&%.j}%m<v£%ttffl 
i o o 4 4 ] t-r . tttmattuoi 1 3 i±. 

Rl 3 1 fc. JQa^Sl 32. 1 3 3fc MS 
m^Jfftii^Sl 3 Hi. ItSfflSSESl l*»4><0ttaj* 

e. n-sffl^ssss 1 4 *fc«aa«ate p 
£mu-f£. c^m^fi^pji. jaa^Ri 3 2CAa 

SfiiJSfcfcoT^*. ffifSJia^Rl 3 2(4. gfc* 
1 3 £fflWC«#fI#P «k 3 fc$:->T^4. 

[0045] 

mi 3] 

1 

1 +T p S 

zzx\ sityTyxomn*. t p tt*a«a<3»e 

[0046] *JS#R 1 3 2 T»i;*ft£ff ^12. MS 
#S1 33fctttftS*iiJ:3lc3:o"0**. «I*ai 
3 314. jBB«14*ffl^T«ia*iai3 2*»feoaj*« 

[0047] 
[&1 4] 

T n S 



1 +T n S 



[0048] £<0J!Ul#g 1 3 3oaj**ffF*i. £5&ffc 

sssi snmicoMm-tz&mtixti*). mm* 
jwwssfl: a p fesggflasB 1 5 <c«»-c* a «t •> tc& 

[ 0 0 4 9 ] ftfc . $£ft£El 1 5 tO^TRPIW & . 

d J/<9Wi = (5 J/3Vk- 



mmm%&m 5 o a . tyr^*-^ k*ri 5 

0b. imtkfef&l 5 1 , 15 2.-. 

SI 63. jaftlVStfl 6 4*9SKS<14. 

[0050] ^sw*«ae»sg*Ri 5 0 a«, 

WSSWKjSHfcAPat^jfi^fll^APk s-sk. b? 

aaaa i 2 £ jbvvc . i ^jSjfe^Bf ao«*SEfl: a p 

d$:&£tl>J:3l;:&oTV>l>. 
[00513 

[£S[1 5] APd=Gd ( 2E/At-APk) (G 

d :nmy4» 

yyT)\>*-)\sY*m\ 5 0bJ4. HJHffi&aVftS&ft: 

AP2Ufli»Mi^u£K&*. -tyryy/^-f a£W 

itfO. 1 [f« W7VW*->H<U PiJWtftjOTI 

^-fbAP{CO^r<i3S^*.W8trOft#APk , APk- 

1 , •», APk-5 $r-tyr^*-;uh'L. ffiBWt-fUK 

OV^(im^.mM<50fi-^Uk-l , Uk-2 . -. Uk-5 
Srlfyr^-ZUHL. ^il^fl-§-APk , APk-1 . 

APk-5 . Uk-1 . Uk-2 , -, Uk-5 £fi$Ct&g 
SI 5 2, 1 5 3,-. 16 2fc«»-C&*J:3fc$ro 
X^h. 

[0052]«RRJSS151. 152.-, 162 
14. fi^&T'fcS^^-^Wl , Wl , -, W12£ 

* L-cfc o . wmfiymmm-n. 1 5 0 a *^<o 1 
#£&mmcomimjj%ik a p -?£>■& a p d t . m% 

APk , APk-1 , -, APk-5 k. ft#Uk-l , Uk- 

2 , -. Uk-5 blzZtl?tV<yX-jrm , Wl , 

fc. «RR£S151. 1 52,-, 16 20A'?*- 
*W1 , Wl , -. W12J4. 9m*fk 1 6 3 £tHfZ>9& 
SJ&JR(CJ6 tTlglE-f £ £ k #T'£ 4 . 
[0053] MS^Sl 6314. tf»R£81 52, 1 
53,-, 1 62 A^fflflfi-^fcJB^asU 6tC«t 

OSutfflvk-i *j»gu -w^ffivk-i tm^i? 

t4J:?lcft*17aiflB3i;i8fefflv%4ii:fcJ:») 
(©H^JE&tJ: , 3) ^7^-^W2 , W3 , -, W12 

i #f&k(Dttm.j} a p^maffl a p d mao 
a^i nm^xmMX'coiiiJim^m zn-mx-zh 

Xoic^X^h. 

[0054] 

[gtl 6 ] Vk-l=WlAPk+W2APk-l+W3APk-2 
+ W4 A P k-3 + W5 A P k-4 + W6 A P k-5+ W7 A P k-6 + 
W8Uk-2+W9Uk-3+W10Uk-4+WllUk-5+W12Uk- 

6 

[0055] 
[#17] 

•1) (<?Vk-l/6>Wi) 
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[0056] 



= -<?APk-i+l (i = 2.7) itztt 
= -£Uk-i+6 ( i = 8. 12) 

[SIS] 

Winew=Wiold+Gc SAPk-i+1 (i = 2.7) itti 
=Wiold+Gc <?Uk-i+6 (i=8, 12) 



=5rfc» Winew UBiEm^^yX-^X'M. Wiold 

[0057] ZCOX o 1 6 3 TftfeflfcatfJ 

ff^-Uk tttlJ^y 5 1 6 4 TttfiRS: 3&»tt ^»*i."C«8ft 

[ o o 5 8 ] H3 fc. mjjmmozfeitvmisZT-^tf 

JUEKCStft: tftfttt 1 7 fcttLTHJWIG 1 . G 
2, -. G18A<$«t^«£?iX^^$:tTO?>. 

[0059] mi: oKEmzm^Tfl/jmizto^x , 

AOSIflWHBJBfcaUflU **^JHE«««>]3WK1 7?) 
ttfcflfiSW-ilWtsfcovvc. Hl*»^>H3Srat, 114 

33£* £ 4 T*>ffi»RSSSfcJ3»t * ^5 OfltJ&K 
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